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Abstract
Background—This report describes the characteristics associated with successful enrollment of
smokers in the social networks (i.e., family and close friends) of patients with lung cancer into a
smoking cessation intervention.
Methods—Lung cancer patients from four clinical sites were asked to complete a survey
enumerating their family members and close friends who smoke, and provide permission to
contact these potential participants. Family members and close friends identified as smokers were
interviewed and offered participation in a smoking cessation intervention. Repeated measures
logistic regression model examined characteristics associated with enrollment.
Results—A total of 1,062 eligible lung cancer patients were identified and 516 patients
consented and completed the survey. These patients identified 1,325 potentially eligible family
and close friends. Of these, 496 consented and enrolled in the smoking cessation program.
Network enrollment was highest among patients who were white and had late-stage disease. Social
network members enrolled were most likely to be female, a birth family, immediate family, or
close friend, and live in close geographic proximity to the patient.
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Conclusions—Proactive recruitment of smokers in the social networks of lung cancer patients is
challenging. In this study, the majority of family members and friends declined to participate.
Enlisting immediate female family members and friends, who live close to the patient as agents to
proactively recruit other network members into smoking cessation trials could be used to extend
reach of cessation interventions to patients’ social networks. Moreover, further consideration
should be given to the appropriate timing of approaching network smokers to consider cessation.
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Introduction
Although cigarette smoking is the single largest preventable cause of death, approximately
one-fifth of Americans continue to smoke [1]. About 80% of all primary lung cancers are
attributable to smoking [2]. Smokers who successfully quit, however, reduce their risk of
lung cancer significantly [3]. Families have similar smoking and smoking cessation patterns,
suggesting both genetic susceptibility to nicotine withdrawal sensitivity and behavioral
correlates [4,5]. Because the link between lung cancer and smoking is widely known, a lung
cancer diagnosis of a loved one may motivate close friends and family members to quit
smoking [6-8]. Family members of lung cancer patients who smoke report distress related to
the patients’ lung cancer diagnoses, and 79% of family members stated that the diagnosis of
lung cancer increased their desire to quit [9]. Despite their relatively strong desire to quit,
71% of family members continued to smoke after their loved ones’ diagnoses [9]. Therefore,
family members of patients with smoking-related cancer potentially represent a motivated
population in which to target smoking cessation programs.
Social network members, such as family and close friends of patients with cancer, are often
overlooked for health promotion efforts. Members of social networks may share behavioral
risk factors such as excessive sun exposure, poor diets, or physical inactivity [10,11].
Moreover, social networks exert influence on and share information with their members
[12]. For example, when a smoker is successful in quitting smoking, his or her success can
spread throughout the social network [13]. In a social network established as part of the
Framingham Heart Study, smoking cessation by a spouse decreased a person's chances of
smoking by 67% [13]. Thus, engaging patients’ social networks may be an effective method
of recruiting smokers into a cessation intervention.
Most smoking cessation interventions employ a reactive approach to enrollment, in which
smokers seek out services when they are ready to take action to quit smoking [14]. In that
the majority of smokers report no plans to quit smoking in the next 12 months [15],
proactive recruitment is needed to broaden the reach of smoking cessation interventions.
Thus, it is imperative to develop effective methods of proactively recruiting smokers that are
not planning to seek out smoking cessation services on their own to address the
underutilization of effective smoking cessation interventions.
Effective strategies to proactively recruit participants into smoking cessation programs are
those that appeal to smokers and are responsive to their concerns [16]. Knowledge about the
characteristics of patients with lung cancer, and factors associated with members of their
social networks’ participation in smoking cessation interventions may provide clinicians
with information to engage lung cancer patient's social networks to take steps towards
smoking cessation. To this end, Family Ties used a proactive method of recruiting patients’
social networks of smokers to consider participating in a smoking cessation trial.
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These data were collected as part of Family Ties, a two-arm randomized controlled smoking
cessation trial. The intervention condition consisted of six telephone-based smoking
cessation counseling calls plus tailored self-directed materials. The active control condition
consisted of tailored self-directed materials only. Participants in the counseling arm received
up to six telephone calls from a trained counselor. The telephone counseling combined
motivational interviewing techniques with training in adaptive coping skills and managing
stress. All participants received self-directed materials including: a letter from an oncologist
that encouraged the participant to quit smoking, self-directed quit kit (including a smoking
cessation guide from the American Lung Association, straws, candy, cards, and a notepad),
and a graphically rich individually tailored information booklet. The tailored booklet's
objectives were to: 1) increase or reinforce the salience of the loved one's lung cancer
diagnosis as an impetus for the social network to quit smoking; 2) provide stage-based
information to encourage engagement with cessation kit materials; and 3) increase smokers’
confidence in their ability to take steps toward quitting. Participants were also offered
nicotine patches. We chose nicotine patches for this study due to standardized usage
guidelines and clear dosing recommendations as well as relatively limited side effect profile.
Participants were mailed a two-week starter kit with 21mg nicotine patches, if
contraindications were not reported. They could call and request a two-week supply of 14mg
and 7mg patches, as needed. The goal of Family Ties was to increase the likelihood that
patients’ close social network of smokers would quit smoking. We conducted two levels of
study recruitment – patients and their social networks. We asked patients who had at least
one family member or close friend who smoked to complete a patient survey to enumerate
smokers in their social network (i.e., defined as relatives and close friends of the index
patient).
Study Sites
We recruited patients with lung cancer from Duke University Medical Center's Thoracic
Oncology Program (Duke), Durham Veteran's Administrative Medical Thoracic Oncology
Clinic (Durham VA), University of North Carolina Medical Center's Multidisciplinary
Thoracic Oncology Program (UNC), and Division and Program of Thoracic Oncology, H.
Lee Moffitt Cancer Center and Research Institute (Moffitt) from September 2004 to July
2006. The institutional review boards of each participating site approved this study.
Patient recruitment
Eligible patients were aged 18 and over, diagnosed with lung cancer, intended to continue
care at one of the study sites, and had at least one person in their social network who
smoked. In both the introductory letter and the phone consent, it was explained that we were
doing a survey with patients who were being treated for lung cancer to provide and evaluate
services for their family members who currently smoke cigarettes and that the purpose of the
study was to investigate new ways to help family members stop smoking. In describing
patient participation, it was stated that in addition to answering questions about their own
smoking history and receiving materials to assist in stopping smoking, patients would be
asked to identify, provide contact information for, and provide consent for the study to
contact any family members who smoke. We employed two methods of identifying eligible
patients based on local IRB site requirements. At UNC and Moffitt we employed an active
(in clinic) recruitment method. Patients at these two institutions were identified in the clinic
by study clinicians and coordinators and provided written consent to be contacted by a
trained interviewer to complete the baseline survey over the telephone. Study recruiters then
provided patients with brochures about the study that patients could pass on to potential
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participants in their social network. At Duke and the Durham VA we were allowed to
employ passive recruitment methods. Study clinicians provided a list of potentially eligible
patients who were mailed an introductory letter and then contacted by a trained interviewer
who assessed eligibility and obtained phone consent.
Patients who smoked were sent a self-help smoking cessation guide from the American
Lung Association. Patients who reported that they were planning to quit in the next 30 days
were also sent a 6-week supply of nicotine patches, if they did not report contraindications
to nicotine replacement therapy.
Social network recruitment
Study recruiters asked patients’ permission to contact members of their social networks who
smoke aged 18 and older. The social network included immediate, birth, and extended
family, as well as anyone who the patient perceived as family, such as close friends. All
social network members for whom the patient gave permission to contact and for whom the
patient gave a valid address were sent an introductory letter describing the study. The letter
provided social network members with a toll-free number to call to decline participation.
After seven days, we called those who did not decline participation, obtained verbal consent,
and administered a 30-minute baseline survey. Social network member eligibility criteria
included cognitive ability to give consent to participate, access to a telephone, having
smoked at least 100 cigarettes in his/her life, and having smoked at least seven cigarettes in
the past seven days. All surveys were conducted using a computer-assisted telephone
interviewing program (CATI) at the Durham, North Carolina, office of Battelle Centers for
Public Health Research and Evaluation.
Measures
Patient variables—Patients from all four sites were contacted by a trained interviewer
and asked to complete a brief telephone survey. Questions included smoking history and
demographics (e.g., age, race, gender). Age was categorized at the median split (<65 vs. >65
years). Other patient variables included stage of lung cancer, time since diagnosis retrieved
from medical records, and mode of recruitment (active (in clinic) vs. passive).
Social network member variables—During baseline surveys, we assessed participants’
race and gender. We also assessed participants’ relationships with the patient. Patient
relationship was categorized as follows: immediate family (spouse/partner, daughter and
son); birth family (parent, sister, and brother), extended family (niece, nephew, cousin,
grandchild, aunt, uncle or grandparent, in-laws (sister or brother, son or daughter), spouse of
extended family and spouse's family); and close friend (reported to be “like family” by the
patient). Geographic proximity was calculated using patients’ and participants’ home
address zip codes.
Statistical Analysis
Chi-square and t-tests were used, as appropriate, to test for correlates of patient enrollment
(yes/no). Repeated measures logistic regression was used to test for predictors of participant
enrollment (yes/no). The repeated measures model was used, as it allowed for correlation
among study participants identified by the same patient. We tested both univariate and
covariate-adjusted correlates of participant enrollment. For the covariate-adjusted tests, all
variables were included in the model, regardless of their p-value. A two-sided alpha of 0.05
was used for all tests. The repeated measures logistic regression model was fit using the
GLIMMIX procedure of SAS 9.1.
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A total of 1,062 eligible patients with lung cancer were identified across the four sites.
Among these patients, 516 (49%) completed baseline surveys and enumerated smokers in
their social network. (Figure 1). Among the 516 patients who consented and completed the
survey, 424 (82%) gave researchers permission to contact at least one member of their social
network. The 424 patients listed 1,360 potential participants and 35 were excluded for the
following reasons: 2 smoked less than 100 cigarettes in lifetime; 27 smoked less than 7
cigarettes in prior 7 days, and 6 were unable to complete survey because of cognitive
impairments. Overall, 496 (37%) of the 1,325 potentially eligible members of the patient's
social network agreed to participate in the smoking cessation program. These participants
came from 284 patients; 161 of the patients had only 1 participant enroll; 70 had 2
participants enroll, and 53 had 3 or more participants enroll.
Patient characteristics associated with completing the patient survey
Younger patients were more likely to complete the patient survey than older patients
(p<0.002) and current/former smokers were more likely to complete the survey than never
smokers (p=0.02) (Table 1). Black or white patients were more likely to participate as
compared to patients of other races (p= 0.05). Active recruitment at UNC and Moffitt
yielded an 80% survey completion rate compared to 41% using passive recruitment at Duke
and the Durham VA (p<0.001). Because more eligible patients were identified using the
passive recruitment strategy (n=852), the majority of patients (70%) were recruited using
this strategy.
Patient characteristics associated with social network member enrollment
Social network members of white (39%) or black (32%) patients were more likely to enroll,
compared to compared to social network members of patients of other races (16%) (p=0.01)
(Table 2). Social network members of late-stage cancer patients (41%) were more likely to
enroll than members of early-stage patients (33%) (p=0.02).
Social network member enrollment characteristics
Female social network members were more likely to enroll than males (43% versus 32%)
(p<0.001) (Table 2). Immediate and birth family members and close friends of the patient
were more likely to enroll than extended family members (47%, 42% and 45% versus 27%
(p<0.001). Social network members living in the same zip code as the patient were more
likely to enroll than those not in the same zip code (43% versus 34%) (p=0.03). Covariate-
adjusted associations from the multivariate model were quite similar to the univariate
associations (Table 2). The intraclass correlation of enrollment (yes/no) among study
participants within the same social network was 0.13.
Discussion
The goal of this study was to promote smoking cessation in family members and close
friends of patients with lung cancer. Although the majority of social network members
identified as smokers declined to participate, our enrollment rates compare favorably with
prior studies using a proactive approach (9-35% enrollment rates) [15,17,18]. However,
other studies targeting parents of young children, report higher rates of participation in
smoking cessation programs (56% to 67%) [19-21]. The main advantage of proactive
recruitment is to broaden the reach of effective interventions, but the accrual rates are
typically low because some smokers are not interested in quitting.
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Lung cancer patients who were white, younger (less than 65 years old), and had a history of
smoking were most likely to complete the patient survey and enumerate social network
members who smoked. Patients selected by their clinicians and approached by research staff
in the clinic setting were more likely to participate than patients who were mailed a letter.
Direct interaction with patients in the oncology setting appears to be optimal for
encouraging referral of network smokers. However, such recruitment methods are
significantly more time consuming for both research and clinic staff.
We identified several characteristics associated with smoking cessation program
participation among social networks of smokers identified by patients. In our study, female
social network members were more likely to enroll than males. Others have suggested that
women, particularly those in close relationships with the patient, may play key roles in
social networks of families affected by cancer [22]. Moreover, women may be more
involved in the care of an ill relative or friend with lung cancer [23] and, thus, may be more
affected by their illness. It has been suggested that these women might be enlisted to engage
other family members in behaviors such as uptake of cancer screening [22]. Future research
should focus on enlisting women family members to encourage the more recalcitrant
smokers in patients’ social networks to quit smoking.
We also found that social network members who live in the same zip code as patients were
more likely to enroll in the smoking cessation program. Geographic proximity may enhance
interactions and increase caregiver responsibilities. In turn, these increased interactions may
serve to reinforce behavior change efforts. It is also possible that living near the patient with
lung cancer gives the participant a better understanding of the patient's illness and
personalizes the risks of smoking. Moreover, close proximity of the patient may increase
psychological distress because it leads the participant to be more aware of and concerned
about the negative health impacts of smoking around the patient. Mak et al (2006) found that
smokers in the same home were more likely to participate in smoking cessation program
targeting parents of young children, possibly due, in part, to concerns about the negative
consequences of smoking on the family's health [19].
Social network members of late-stage lung cancer patients were more likely to enroll than
members of early-stage patients. Family members and close friends may have been more
distressed by a late-stage diagnosis and more motivated to quit smoking. Further research is
needed to understand the optimal timing for behavior change among patients and their social
network after a cancer diagnosis.
Extended family members (i.e., nieces and nephews) were less likely to enroll compared to
birth family, immediate family, and close friends. This association remained significant even
after adjusting for geographic proximity to the patient. Previous studies have found
closeness of the relationship between the cancer patient and the family member can affect
behavior change [24, 25]. Future studies targeting family members and close friends might
consider asking the patient additional questions about his/her extended family to capture
how close they are or how often they communicate.
Our study has some limitations. We only recruited patients with lung cancer and their family
members and close friends. Lung cancer is a serious life-limiting illness with well-known
links to smoking [26]. We did not have a comparison group (i.e., relatives of patients not
diagnosed with cancer). In the absence of this, it is impossible to discern if the rate of
referral and enrollment is dissimilar for cancer patients’ relatives. It is also unclear if we
could replicate our efforts with other smoking-related illnesses such as cardiovascular
disease or other smoking-related cancers such as esophageal cancer. Another potential
limitation is our measure of geographic proximity based on zip code congruence. Street
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level data would improve our precision. However, our measure is a reasonable
approximation of geographic proximity. We were unable to collect behavioral or smoking-
related data on family members and close friends who did not participate in this study. If
feasible, it would be useful to collect information from non-participants in future studies.
Our study was also limited to adult family members and close friends (18 years and over).
Future research should consider including adolescents; 90% of adult smokers report
initiating smoking during childhood and adolescence [27].
Conclusion
Our multi-site study used a proactive approach to recruit participants into a smoking
cessation trial. By asking patients with lung cancer to enumerate family members and close
friends who smoke, we may have been able to intervene with people ready to re-evaluate
their smoking behavior. While the period following a cancer diagnosis has been widely
suggested to be an opportune time to educate the patient's social network about behavior
change, enlisting these individuals to consider interventions may not be straightforward.
Results of this study provide important insights for oncologists interested in encouraging
family members and close friends of their patients to quit smoking. More research is needed
to make optimal use of social networks to influence friends and family of lung cancer
patients to quit smoking.
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Recruitment Flow Diagram for Patients and their Social Network
Bastian et al. Page 9

























Bastian et al. Page 10
Table 1
Percent of eligible patients with lung cancer completing the baseline survey according to demographic and
clinical characteristics (N=1,062)
Patient characteristic Total eligible n =1062 % of patients who completed survey n =516 P-valuea
Age: <0.002
    64 or younger 541 53
    65 or older 521 44
Race:
    White 842 49
    Black 179 51 0.05
    Other 37 30
Gender:
    Male 618 47
    Female 444 51 0.16
Recruitment :
    Passive 852 41 <0.001
    Active 210 80
Smoking status:
    Never smoker 102 37
    Past Smoker 689 51
    Current 239 54 0.02
Disease stage:
    Early (Ia-IIIa) 418 51 0.17
    Late (IIIb – IV) 644 47
Time since diagnosis:
    ≤90 days 283 49
    >90 days 779 48 0.83
a
The p-value is a test of the association of the patient characteristic with whether or not the patient completed the survey.
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Table 2









Age (years) 0.86 (0.95)
64 or younger 793 38
65 or older 532 37
Race:




Male 698 36 0.45 (0.39)
Female 627 39
Recruitment :
Passive 461 36 0.37 (0.59)
Active 864 38
Smoking status:




Early (I-IIIa) 584 33 0.02(0.01)
Late (IIIb-IV) 741 41
Time since diagnosis:
Less or equal to 90 days 382 38 0.82 (0.53)
More than 90 days 943 37
Family member and close friend
characteristics
Gender:
Male 650 32 <0.001 (<0.001)
Female 675 43
Relationship:
Immediate family 403 47 <0.001 (<0.001)
Birth family 183 42
Close Friends 161 45
Extended family 578 27
Distance to patient:
Same zip code 480 43 0.003 (0.03)
Others 845 34
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a
The p-value is a test of the association of patient and social network characteristics with whether or not the participant enrolled in the
smoking cessation trial.
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